of dobutamine on regional myocardial blood flow and ventricular performance during acute and chronic myocardial ischemia in dogs. 
SUMMARY Significant pericardial disease can exist without overt manifestations. Occult constrictive pericardial disease (OCPD) is identified by normal baseline hemodynamics and normal left ventricular systolic function with a characteristic response to rapid volume infusion. Following the intravenous administration of 1000 ml of normal saline over six to eight minutes, striking elevations of filling pressures are seen; however, diagnosis depends specifically upon a) the development of typical pressure pulse morphology of constriction, b) loss or reversal of respiratory variation of right atrial pressure, and c) precise diastolic equilibration of intracardiac pressures.
PERICARDIAL DISEASE from many and varied causes occurs with a wide spectrum of manifestations. Well known presentations of pericardial disease include acute pericarditis, acute recurrent pericarditis, pericardial effusion with or without cardiac tamponade, calcific constrictive pericarditis, and effusive-constrictive pericarditis. This report summarizes a five-year experience at the Ohio State University Hospitals with a pericardial syndrome presenting without overt manifestations. In contrast to the previously mentioned pericardial compressive disorders which are readily demonstrated in patients at rest and period. Unexplained fatigue, dyspnea and chest pain was the uniform pattern of presentation. Eleven have undergone pericardiectomy resulting in a dramatic symptomatic improvement in all. Each demonstrated gross and/or microscopic evidence of pericardial disease. Recatheterization with volume infusion in five patients following pericardiectomy has revealed return to normal or near normal hemodynamics. This study describes the method for diagnosis of OCPD and recommends pericardiectomy for the management of disabling symptoms. without provocative maneuvers, the patients described herein all had pericardial constriction demonstrable only by the technique of rapid intravascular volume expansion. We have chosen the designation occult constrictive pericardial disease (OCPD) for this entity.
Patient Population Nineteen patients, 12 males and 7 females, ages 18-69, constitute those found to have OCPD. All patients had a complete history and physical examination, chest X-ray, resting electrocardiogram, and precatheterization cardiac fluoroscopy.
Characteristics of the patient population are listed in table 1 . All had disabling symptoms of fatigue, dyspnea and chest pain for 4-60 months prior to diagnosis. Twelve patients had a clear history of remote acute pericarditis of which only five had subsequent recurrent pericarditis. No patient had active pericarditis at the time of diagnostic study. Ten patients had chest X-ray abnormalities, two having globular cardiac silhouettes consistent with pericardial effusion and eight having borderline cardiomegaly. Two patients had fluoroscopic evidence of pericardial calcium. Sixteen had electrocardiographic nonspecific ST-segment and/or T wave changes; one also had atrial fibrillation. Fourteen patients had echocardiograms; eight were normal, two patients had diastolic filling patterns suggestive of constriction and four appeared to have small pericardial effusions.
The suspected etiology of the pericardial disease was reviewed in all 19 patients. Nine were found to have no specific etiology. Probable causative factors in the remaining patients included chest trauma in two, systemic lupus erythematosus in two, previous pericardiotomy in two, mediastinal radiation in one, coronary artery disease with a prior myocardial infarction in one, and a prior Beck I procedure in one patient (table 1). One patient may have had tuberculous calcific pericardial disease and had undergone a prior partial parietal pericardiectomy.
Two groups of patients served as controls for this study. The first group consisted of six patients undergoing diagnostic catheterization and found to have no heart disease; these patients formed a group of normal control patients. The second group consisted of 12 patients with documented myocardial disease and these patients served as a control group with heart disease.
Methods
All 37 patients gave fully informed consent and underwent cardiac catheterization with angiography and rapid intravascular volume expansion. Following initial intracardiac pressure measurement, shunt exclusion and cardiac output determination, simultaneous pressure measurements of either the left ventricular end-diastolic pressure (LVEDP) or the pulmonary capillary wedge pressure (PCWP) with the pulmonary artery pressure (PAP), right ventricular enddiastolic pressure (RVEDP) and right atrial pressure (RAP) were obtained from a fluid-filled catheter. Pressures were recorded using twin P23-IA Statham transducers separately balanced with a mercury manometer prior to each catheterization procedure. Pressure data were obtained from photographic paper recordings from either an Electronics for Medicine DR-12 or a Hewlett Packard Series 8800 recorder. High fidelity pressure recordings of the pressure pulse morphology of the right atrium and right ventricle were obtained from a Millar PC-370 micromanometertipped catheter.
The intravascular volume was then expanded rapidly by the administration of 1000 ml of prewarmed normal saline into the venous circulation over 6-8 minutes. Immediately postinfusion, simultaneous LVEDP or PCWP was recorded with the PAP, RVEDP, and RAP. High fidelity recordings of the pressure pulse morphology were again performed in the right atrium and right ventricle.
Right atrial cineangiography in the 00 to 100 right anterior oblique projection was performed to assess right atrial wall and pericardial thickness. Complete hemodynamic data in the baseline and postvolume expanded state for the six normal control patients, 12 patients with myocardial disease and 19 patients with OCPD are presented in table 2 . Mean postvolume expansion increases in RAP, RVEDP, and PCWP are presented in figure 6 . There was no significant change in the pre and post-VOLUME-EXPANED volume expansion RAP, RVEDP and PCWP in the six normal controls. In 12 patients with myocardial disease RAP, RVEDP and PCWP increased in response to rapid volume expansion. Although some of these patients developed pressure pulse morphology of constrictive or restrictive physiology, diastolic pressures failed to equilibrate in response to volume expansion in this group of patients. There were significant rises in RAP, RVEDP and absolutely essential to the diagnosis is dual catheter simultaneous recording of pressures for the identification of diastolic equilibration.
OCPD as a Clinical Entity
The demonstration of symptomatic OCPD in the absence of specific physical examination, radiographic, electrocardiographic, or echocardiographic findings and in the presence of normal baseline catheterization hemodynamics is of both diagnostic and therapeutic significance. Significant pericardial disease from varied etiology can exist without overt manifestations; thus, the diagnosis of OCPD should be considered in any symptomatic patient with a past history of pericarditis, previous cardiac or pericardial surgery, or any potential cause of pericardial disease. An occasional patient will have no historical clue whatsoever and will present with unexplained symptoms of fatigue, dyspnea, or chest pain. The physical examination is unrewarding in all patients.
Increased suspicion of OCPD can be derived from the chest X-ray, electrocardiogram, echocardiogram or right atrial angiogram. However, it remains necessary to employ rapid intravascular volume expansion in such patients to establish the diagnosis.
OCPD may account for persistence of otherwise unexplained symptoms in some patients following cardiac surgery. Patients with the postcardiotomy or postpericardiotomy syndrome may be particularly liable to develop OCPD. The surgical procedure itself or the subsequent healing process may be sufficient to cause changes in the pericardium that might potentially cause OCPD. Theoretically, OCPD would be most likely to develop in those postoperative patients who do not demonstrate reduction in heart size.
Pathologic changes in the pericardium in OCPD are not specific and frequently not widespread. However, it is possible that the elastic properties of the pericardium are altered in this group of patients in a way that cannot be The varied etiology in patients with OCPD suggests the nonspecific nature of this syndrome. Whether this represents a physiologic end point or a process likely to progress to overt hemodynamic constriction with time is not yet clear. Surgical intervention appears to be indicated when symptoms are disabling. The surgical findings have confirmed the presence of pericardial disease. Relief of symptoms has been dramatic in those patients operated upon, and return to normal or near normal hemodynamics in those restudied following pericardiectomy has been gratifying. However, it must be emphasized that the postsurgical follow-up is not long. In addition, the symptomatology in the nonsurgical group of patients with OCPD, while persistent, has not been rapidly progressive. Therefore, surgical intervention in OCPD must be individualized and carefully considered.
